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Abstract
Background: We conducted this study to estimate the correlates of current cigarette smoking
among in-school adolescents in Jamaica 2006 and compare prevalence of smoking and associated
factors between 2000 and 2006.
Results:  In 2006, 1854 participated of whom 49.5 were males and 50.5% females. 1752
adolescents, 48.8% male and 51.2% females participated in the 2000 survey. Between 2000 and
2006, the prevalence of smoking among Jamaican school-going adolescents went up slightly from
15.2% to 16.7% but this was not statistically significant (p = 0.22). The perception that smoking is
not harmful increased from 10.9% to 15.9% while parental smoking decreased from 39.4% to 35.5%.
There was a decrease in the rates of adolescents exposed to tobacco adverts on billboards (p-value
= 0.037) and in newspapers/magazine (p-value < 0.001). The percentage of adolescents who
reported having an item with a tobacco brand logo on it increased from 13.9% to 16.4%. The
perception that boys and girls who smoked had more friends increased between 2000 and 2006
(p-values = 0.016 and 0.004 respectively). Current smoking was associated with male gender (OR
= 1.55; 95% CI [1.09–2.19]), having smoking parents (OR = 1.75; 95% CI [1.23–2.50]), and smoking
friends (OR = 14.94; 95% CI [8.61–25.92] for most or all friends smokers and OR = 4.38; 95% CI
[2.93–6.56] for some friends smokers)).
Conclusion: Results from this study indicate smoking was positively associated with male gender,
having smoking friends or parents. We observed a slightly non significant increase in the prevalence
of smoking between 2000 and 2006 among adolescents in Jamaica. Although there was a decrease
in the rates of adolescents exposed to advertisement, the percentage of those who had an item
with a tobacco brand logo had increased. The possible impact of the Jamaica's ratification of the
Framework Convention on Tobacco control remains to be observed.
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Background
Tobacco use is a leading cause of preventable morbidity
and mortality from non-communicable diseases [1-3].
Adolescent smoking is of public health significance as
many adult smokers initiated the smoking habit as ado-
lescents. Adolescent smoking is also important as it is
associated with short-term health effects such as incident
and exacerbation of asthma [4]. Smoking in adolescents
may also be a marker of other unhealthy lifestyles or
social problems such as alcohol use, illicit drug use, sed-
entary lifestyle, unprotected sex and truancy [5-9].
Globally, studies to estimate the prevalence of adolescent
smoking and associated factors have been spurred by the
Global Youth Tobacco Survey (GYTS) [10,11]. The GYTS
was established by the World Health Organization
(WHO) and Centers for Disease Control and Prevention's
(CDC's) Office on Smoking and Health to track tobacco
use among young people across countries using a stand-
ard methodology and core questionnaire. The aim of the
GYTS surveillance system is to enhance the capacity of
countries to design, implement, and evaluate tobacco
control and public health prevention programs. Many of
the published reports on Global Youth Tobacco Survey
have been single year prevalence reports. However, as
repeat surveys are conducted within the same settings
(countries), there is opportunity to track the changes in
prevalence of smoking and associated factors. In the case
of Jamaica, the first round of the GYTS was conducted in
2000 and a repeat survey done in 2006. We therefore have
two time points when data on adolescent smoking were
obtained using nationally representative survey methods
and common methodology. We therefore carried this
study to estimate the prevalence of current cigarette smok-
ing among in-school adolescents in Jamaica and associ-
ated factors using GYTS methodology in 2000 and 2006.
Furthermore, we also conducted regression analysis to
estimate the size of effect of association between current
cigarette smoking and a list of explanatory variables. Data
from the Jamaica GYTS were selected because this country
has had a repeat GYTS, with the second survey having con-
ducted just a few years following ratification of the Frame-
work Convention on Tobacco Control (FCTC).
Methods
We conducted secondary analysis of the Jamaican Global
Youth Tobacco Survey (GYTS) implemented in 2000 and
2006. A full description of the data collection methods in
the GYTS has been reported elsewhere [11]. Current ciga-
rette smoking was defined as having smoked a cigarette,
even a single puff, within the last 30 days preceding the
survey. We were also interested to explore if the differ-
ences in the prevalence of smoking between the 2000 and
2006 survey. Data were analysed using SUDAAN software
version 9 (Research Triangle Institute, Research Triangle
Park, North Carolina, United States of America). Chi-
square tests were used to compare differences between
proportions.
Results
1752 adolescents, 48.8% male and 51.2% females partic-
ipated in the 2000 survey. In 2006, 1854 participated of
whom 49.5 were males and 50.5% females. Table 1 indi-
cates the prevalence of smoking among Jamaican school-
going adolescents went up from 15.2% in 2000 to 16.7%
in 2006, but this was not statistically significant (p =
0.22). The perception that smoking is not harmful
increased 5% (from 10.9% to 15.9%). Reported parental
smoking decreased from 39.4% to 35.5% in the same
period of time.
Table 1: Prevalence of smoking among Jamaican adolescents in 2000 and 2006
Year 2000 Year 2006
Characteristic % (95% CI) % (95% CI) P value
Age in years 0.92
Total 15.2 (13.4–17.3) 16.7 (12.9–18.6)
=<13 11.6 (9.8–14.3) 15.5 (12.9–18.6)
14 15.8 (9.2–25.7) 15.2 (12.2–18.7)
15 20.9 (16.9–25.3) 18.2 (14.6–22.5)
> = 16 22.9 (18.5–26.5) 21.7 (16.3–28.3)
Gender (sex) 0.859
Females 11.7 (9.8–13.9) 12.0 (10.0–14.3)
Males 19.3 (16.1–23.0) 21.8 (18.9–25.0)
Parental smoking status 0.782
None 60.8 (57.8–64.5) 64.4 (61.8–66.4)
One or both parents smokers 27.0 (22.7–31.0) 35.5 (33.1–38.4)
Perception that smoking is harmful 0.890
Yes 10.9 (7.9–12.7) 15.9 (13.1–18.5)
No 89.1 (86.5–91.7) 84.1 (81.9–86.3)BMC Research Notes 2008, 1:55 http://www.biomedcentral.com/1756-0500/1/55
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Table 2 compares the rates of exposure to adverts between
2000 and 2006. There was a significant decrease in the
prevalence of adolescents exposed to tobacco adverts on
billboards (p-value = 0.037) and in newspapers/magazine
(p-value < 0.001). The percentage of adolescents who
reported having an item with a tobacco brand logo on it
increased from 13.9% to 16.4%.
Table 3 indicates that the perception that boys and girls
who smoked had more friends increased significantly
between 2000 and 2006 (p-values = 0.016 and 0.004
respectively). There was no significant difference in the
perception that boys or girls who smoked were attractive.
Table 4 presents results from bivariate and multivariate
analyses (2006). In bivariate analysis, current smoking
was positively associated with male gender (OR = 2.04;
95% CI [1.56–2.68]), having smoking parents (OR =
2.38; 95% CI [1.80–3.16]), and smoking friends (OR =
21.99; 95% CI [13.99–34.57] for most or all friends
smokers and OR = 5.38; 95% CI [3.80–7.61] for some
friends smokers). The perception that smoking is harmful
was associated with a non-significant decrease in the odds
of smoking (OR = 0.83; 95% [0.57–1.23]). Results from
the multivariate analysis were weaker than in bivariate
analysis but with the same inference.
Discussion
The prevalence of current cigarette smoking among in-
school adolescents in 2000 and 2006 were 15.2% and
16.7% respectively (p = 0.22) i.e. the change was not sta-
tistically significant. The male and females GYTS preva-
lence estimates of current cigarette smoking among in-
school adolescent were: 7.6% and 6.4% in Barbados
(2002); 6.2% and 3.7% in Bahamas (2004); 18.9% and
10.4% in Belize (2002); 14.1% and 13.8% in Haiti
(2005); 11.5% and 7.9% in St Lucia (2000) and 16.0%
and 7.6% in Trinidad and Tobago (2000) [12]. Further-
more the prevalence of current cigarette smoking in-
school adolescents had been reported at 1%–4.5% in
Ethiopia, [10], 3.0% in Blantyre-Malawi [13], and 17.5%
overall prevalence in the Americas [14].
We also observed that the proportion of adolescents who
reported having a parent who was a smoker reduced, so
did adolescents who reported having been exposed to
pro-tobacco advertisements through billboards and mag-
azines. However the proportion of adolescents who
reported owning an item with a tobacco brand logo
increased. It is difficult to determine the reasons for
increases in some of the characteristics while there are
increased in other pro-tobacco measures.
One observation regarding the Jamaican tobacco land-
scape is that the country signed into the World Health
Organization's Framework Convention on Tobacco Con-
trol (FCTC) on 24 September 2003 and adoption fol-
lowed on 7 July 2005. Currently, Jamaica has banned
tobacco advertisements on local television and radio pro-
grams but advertisements from international programs
have not been banned. There are also tobacco cessation
programs at some health facilities with nicotine replace-
ment therapy available. However, more still needs to be
done as advertisements in local newspapers, magazines,
billboards, tobacco brand logos on items not related to
tobacco, public environmental tobacco smoking have not
been banned. There are however, national tobacco control
objectives and a dedicated agency for the control of
tobacco [12].
We also found that current smoking among the adoles-
cents was associated with having closest friends who were
smokers, parental smoking and male gender. Perception
Table 2: Exposure to tobacco advertisements among Jamaican adolescents in 2000 and 2006
Year 2000 Year 2006
Characteristic P value
Seen cigarette brand name on TV in past 30 days 76.9 (74.6–79.0) 67.4 (65.0–69.7) 0.080
Males 76.4 (72.6–79.7) 66.0 (62.5–69.3)
Females 77.4 (74.6–80.0) 68.7 (65.5–71.8)
Has item with cigarette brand logo 13.9 (12.2–15.8) 16.4 (14.6–18.3) 0.296
Males 15.7 (12.8–19.0) 19.4 (16.6–22.4)
Females 12.2 (10.3–14.4) 13.5 (11.4–15.9)
Seen tobacco adverts on billboards in past 30 days 66.0 (66.5–68.4) 62.9 (60.5–65.2) 0.037
Males 64.9 (60.8–68.7) 63.0 (59.5–66.3)
Females 67.0 (64.0–69.9) 62.8 (59.5–66.0)
Seen tobacco adverts in newspapers/magazines in past 30 days 61.4 (58.8–63.8) 56.5 (54.1–58.9) <0.001
Males 61.7 (57.6–65.6) 56.2 (52.7–59.8)
Females 61.1 (58.0–64.1) 56.8 (53.4–60.1)BMC Research Notes 2008, 1:55 http://www.biomedcentral.com/1756-0500/1/55
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that smoking was harmful to health was associated with
reduced likelihood of smoking.
Previous studies on adolescent smoking conducted else-
where have also reported positive relationship between
peer smoking, parental smoking, male gender and smok-
ing [10]. Parental smoking may influence adolescent
smoking by facilitating the ready availability of cigarettes
in the home and moderating parental attitudes towards
adolescent smoking. Peer smoking could influence ado-
lescent attitudes and smoking in a similar way as has been
described for parental smoking. It is also possible that
adolescents who are smokers may be more likely to
choose other smokers as closest friends. However due to
the cross sectional nature of data collection over the two
surveys, it is not possible to assign any of the factors as
causes of adolescent smoking. Furthermore, for non-time
varying factors such as sex, we cannot really say that male
sex is the cause of smoking but rather that being male may
be associated with other intermediate factors that may
explain male predominance of smoking.
We found that adolescents who perceived that smoking
was harmful were less likely to smoke and those who per-
ceived that smoking made youth attractive were less likely
to smoke. According to the PRECEED/PROCEED model
of health promotion individuals are likely to adopt a
healthy behavior if they have the appropriate knowledge
and attitude, are exposed to reinforcing and enabling fac-
tors such as friends, family and health workers [15]. We
therefore suggest that intervention programs should aim
to change adolescent behavior by highlighting the harm-
ful effects of smoking. There is need to ensure that adoles-
cents are not exposed to images that glamorize smoking.
Table 3: Attitudes towards tobacco smoking distributed among Jamaican adolescents in 2000 and 2006
Year 2000 Year 2006
Characteristic % (n) % (n) P value
Felt that boys who smoke have more friends 49.4 (45.4–51.5) 69.6 (66.7–72.3) 0.016
Males 44.8 (39.5–48.0) 64.4 (60.0–68.6)
Females 54.3 (48.6–57.1) 75.0 (71.2–78.5)
Felt like girls who smoke had more friends 25.2 (22.6–27.9) 35.9 (33.2–38.8) 0.004
Males 24.9 (21.0–29.3) 34.9 (30.9–39.0)
Females 25.4 (22.3–29.0) 37.1 (33.2–41.2)
Felt that boys who smoke are attractive 10.6 (8.9–12.6) 14.8 (13.0–16.9) 0.175
Males 13.8 (10.8–17.5) 17.9 (14.9–21.4)
Females 7.8 (6.2–9.9) 12.2 (10.0–14.7)
Felt that girls who smoke are attractive 8.9 (7.4–10.7) 11.1 (9.5–12.9) 0.327
Males 11.7 (9.1–15.1) 13.6 (11.0–16.4)
Females 6.3 (4.8–8.2) 8.9 (7.0–11.2)
Table 4: Factors associated with current smoking among Jamaican adolescents in 2006
Characteristics Unadjusted odds ratios [95% CI] Adjusted odds ratios [95% CI]
Age (years)
=<13 1.00 1.00
14 0.97 [0.69–1.37] 0.79 [0.50–1.25]
15 1.21 [0.86–1.71] 1.08 [0.68–1.73]
> = 16 1.51 [1.00–2.29] 0.92 [0.53–1.62]
Gender
Female 1.00 1.00
Male 2.04 [1.56–2.68] 1.55 [1.09–2.19]
Parental smoking status
None 1.00 1.00
One or both parents smokers 2.38 [1.80–3.16] 1.75 [1.23–2.50]
Best friend smokers
None 1.00 1.00
Some 5.38 [3.80–7.61] 4.38 [2.93–6.56]
Most or all 21.99 [13.99–34.57] 14.94 [8.61–25.92]
Perception that smoking is harmful
No 1.00 1.00
Yes 0.83 [0.57–1.23] 0.95 [0.57–1.58]BMC Research Notes 2008, 1:55 http://www.biomedcentral.com/1756-0500/1/55
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Negative attitudes towards smoking may influence even-
tual avoidance of smoking among adolescents.
It is however interesting to note that exposure to pro-
tobacco advertisement on television, magazines and
newspapers and billboards declined from 2000 to 2006.
However, ownership of item with tobacco brand logo
increased over the period under review. Whether the
decline in prevalence of exposure to advertisement was
related to bans on local television programs remain to be
seen. Paradoxically, the proportion of adolescents with
favorable perception towards smoking increased.
In a study of high school forms 4 and 5 and Jamaica, Siy-
obo and Lee [16] reported prevalence of cigarette smoking
at 16.6%. Males, urban residents and adolescents whose
parents were skilled professionals were more likely to
smoke than rural, female and children of less skilled par-
ents. A comparison of the Soyibo and Lee report [16] and
our findings from the current study (years 2000 and 2006
surveys), suggest stability of the prevalence of cigarette
smoking among adolescents in Jamaica.
Limitations of the study
The limitations of the GYTS have been reported previ-
ously elsewhere [10]. Firstly data from the Global Youth
Tobacco Survey are obtained through self-reports. As is
the case with essentially all study methods where study
participants self-report, there may be under-reporting as
well as over-reporting. The GYTS aims to minimize such
misreporting for emphasizing the collection of data
through anonymous questionnaires. The possibility of
mis-reporting cannot be entirely removed just by empha-
sizing anonymity although it can be reduced substan-
tially.
Data from the GYTS are obtained only from students who
are available in school that the survey is administered in
the particular school. Students who are absent from
school due to any reason are not followed up. Slonim-
Nevo and Mukuka have reported that out of school ado-
lescent were more likely to engage in unhealthy behav-
iours compared to in-school peers [17]. If this were also
the case in Jamaica, then our results would be under-esti-
mates. We however do not know whether this was the case
or not; although it is important for the reader to keep this
possibility in mind.
As the GYTS only recruits students that are enrolled in
school, the findings may not be applicable to all adoles-
cents in Jamaica as out of school adolescents may have
prevalence estimates substantially different from adoles-
cents who were enrolled in school. However, primary and
secondary school enrolment ratios in Jamaica are 90%
and 88% with 97% and 92% attendance ratios [18]. Any
biases that may result because of non-enrolment and non-
attendance at school are likely to be minimal. Our results
can be described as fairly representative of the adolescent
population in Jamaica.
Traditionally, trend analysis requires at least assessment of
the prevalence at three different time points. Our study is
based in two time points. However, even with the slight
increase, a third reading that will show that trend is up
may be more meaningful, a downward future prevalence
will suggest inconclusive findings. We await future GYTS
or similarly designed studies to assess whether there is a
trend in prevalence of cigarette smoking among in school
adolescents in Jamaica. In these future studies, it should
be possible to use ARIMA (autoregressive integrated mov-
ing average) analysis to identify real changes having sepa-
rated out noise from the results [19].
Conclusion
We have demonstrated that the prevalence of current cig-
arette smoking among in school adolescents in Jamaica
has risen slightly but not statistically significant. In fact the
prevalence is relatively similar to previous estimate in the
late 1990's. Predictors of smoking such as male gender
and smoking status of parents or friends have either
decreased on remained stable over the years. The recent
signing in of Jamaica to the WHO's Framework Conven-
tion on Tobacco Control may provide the socio-political
environment for significant reduction of tobacco use
among adolescents in Jamaica.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
ER conducted the analysis, participated in the analysis of
the data and drafting of the manuscript.
ASM conceived the data analysis plan and participated in
the interpretation of the findings and drafting of the man-
uscript.
SS participated in the interpretation of the findings and
drafting of manuscript.
All authors read and approved the final draft of the man-
uscript.
Acknowledgements
The authors are grateful to the Centers for Disease Control and Preven-
tion (Atlanta, Georgia, United States of America) and the World Health 
Organization, Division of Non-Communicable Diseases for making the data 
available for our analysis. Funding for the GYTS is provided by the Canadian 
Public Health Association, National Cancer Institute, United Nations Chil-
dren Emergency Fund, and World Health Organization – Tobacco Free Ini-
tiative. The authors are not associated in any way with the funding agencies Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Research Notes 2008, 1:55 http://www.biomedcentral.com/1756-0500/1/55
Page 6 of 6
(page number not for citation purposes)
of the GYTS. We are thankful to the in-school adolescents who had partic-
ipated in the survey.
References
1. Mannino DM, Buist AS: Global burden of COPD: risk factors,
prevalence, and future trends.  Lancet 2007, 370:765-73.
2. Mathers CD, Loncar D: Projections of global mortality and bur-
den of disease from 2002 to 2030.  PLoS Med 2006, 3:e442.
3. He J, Gu D, Wu X, Reynolds K, Duan X, Yao C, Wang J, Chen CS,
Chen J, Wildman RP, Klag MJ, Whelton PM: Major causes of death
among men and women in China.  N Engl J Med 2005,
353:1124-34.
4. Gilliland FD, Islam T, Berhane K, Gauderman WJ, McConnell R, Avol
E, Peters JM: Regular smoking and asthma incidence in adoles-
cents.  Am J Respir Crit Care Med 2006, 174:1094-100.
5. Larson NI, Story M, Perry CL, Neumark-Sztainer D, Hannan PJ: Are
diet and physical activity patterns related to cigarette smok-
ing in adolescents? Findings from Project EAT.  Prev Chronic Dis
2007, 4:A51.
6. Ando M, Asakura T, Ando S, Simons-Morton BG: Psychosocial fac-
tors associated with smoking and drinking among Japanese
early adolescent boys and girls: Cross-sectional study.  Biopsy-
chosoc Med 2007, 1:13.
7. Best D, Manning V, Gossop M, Gross S, Strang J: Excessive drinking
and other problem behaviours among 14–16 year old school-
children.  Addict Behav 2006, 31:1424-35.
8. Licanin I, Redzic A: Alcohol abuse and risk behavior among
adolescents in larger cities in Bosnia and Herzegovina.  Med
Arh 2005, 59:164-7.
9. Bachman JG, Johnston LD, O'Malley PM: Smoking, drinking, and
drug use among American high school students: correlates
and trends, 1975–1979.  Am J Public Health 1981, 71:59-69.
10. Rudatsikira E, Abdo A, Muula AS: Prevalence and determinants
of adolescent tobacco smoking in Addis Ababa, Ethiopia.
BMC Public Health 2007, 7:176.
11. Centers for Disease Control and Prevention (CDC): Global
Tobacco Surveillance System (GTSS): purpose, production,
and potential.  J Sch Health 2005, 75:15-24.
12. World Report on the Global Tobacco Epidemic 2008: World
Health Organization, 2008; retrieved on 14 April 2008   [http:/
/www.who.int/tobacco/mpower/mpower_report_full_2008.pdf]
13. Muula AS: Prevalence and determinants of cigarette smoking
among adolescents in Blantyre City, Malawi.  Tanzan Health Res
Bull 2007, 9:48-51.
14. Centers for Disease Control and Prevention (CDC): Use of ciga-
rettes and other tobacco products among students aged 13–
15 years – worldwide, 1999–2005.  Morb Mortal Wkly Rep 2006,
55:553-6.
15. Green LW, Kreuter MW: Health promotion: An educational
and environmental approach.  2nd edition. Mountain View, May-
field, California, United States of America; 1991. 
16. Soyibo K, Lee MG: Use of alcohol, tobacco and non-prescrip-
tion drugs among Jamaican high school students.  West Indian
Med J 1997, 464:111-4.
17. Slonim-Nevo V, Mukuka L: AIDS-related knowledge, attitudes
and behavior among adolescents in Zambia.  AIDS Behav 2005,
9:223-31.
18. UNICEF:  State of the World's Children 2008.   [ h t t p : / /
www.unicef.org/sowc08/statistics/tables.php]. retrieved 19 April
2008
19. The United States Census Bureau: The X-12-ARIMA Seasonal
Adjustment Program.   [http://www.census.gov/srd/www/x12a/].
accessed 19 April 2008